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Brick pavements... 
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concrete bridge floor slabs, investigation... 237-266 
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effect upon alkali resistance of concrete___ 66, 77-80 
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as affected by curing conditions. ‘ _ 65-68 
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types and characteristics 
as affecting alkali resistance of concrete_. 64-85 
high early strength cements, special 
cements, use” -.--- 47, 64-85, 290 
of cements used in test concretes 
39, 64, 65, 109, 144, 145, 23%, 200, 291 
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ement-clay subbases, crack ratio 258 
ement contents and cement factors in concrete 
limitation of cement content 47 
values in test concretes, effects observed “4, 
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‘ementation of soils : . 182, 184, 185, 188-190, 192 
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of macadams as affected by subgrade soil_ 105 
of soils, compactibility of soils __ jl, 
57, 58, 90-93, 96, 98-102, 105, 124, 136, ISI, 182, 
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dimensions of test specimens, effect on 
flexural strength __.__- 37-46 

















2 


Page 
Concrete—Continued. 
2S se 47, 152, 264-268 
2 Sere a 11, 13, 15 
frame construction, rigid --_..........---- _ 47, 268 
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145-180, 237-266, 278, 281, 283, 288, 289, 303 
pressure against form work as affected by 


EEE EE RE 11-15 
ready-mixed concrete_..............--------- 7 
strength-- 

relation to strength of cement --_-_------ 290-292 
see also Compressive strength—Flexural 
strength. 


see also headings beginning Cement, Con- 
crete—also U niformity—W orkability. 
Concrete bridge floor slabs: 
materials and methods of placing, effects... 237-266 
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Concrete mixes, concrete proportions: 
designs and effects observed_.11-15, 37, 38, 47, 64- 
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Federal-aid roads—Operating costs—Tar 
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in concrete, test results for stone concrete. 37-46, 
as 237-266, 269, 270, 275, 277, 279, 280, 
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Fillers for brick pavements. _...............---. 267 
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oil treatment-.._..-.- 
Films, motion picture ; 
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Highway Research Board research.......... 268 
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Finishing of concrete: 
methods and equipment used and effects 
observed 
180, 237-266, 278, 281, 283, 288, 289, 308 
Flexural strength of concrete_.......-. 37-46, 145-180, 
195-196, 237-262, 269-280, 289-292, 308-308 
Flexure tests of concrete: 
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Flow: 
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Four-lane highways-.--- ee 3, 7, 8, 268 
Freezing, frost action, as s affecting: 
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in soils, skin friction in soils..... 57, 89, 95-98, 101, 

108-105, 107, 108, 117, 123, 127, 128, 134 

Funds: 
highway funds, see Revenues, highway. 
miscellaneous funds, allocations to... 18, 20, 87, 236 


G 


Gasoline taxed, gasoline taxes. --- 17, 86, 87, 236 


Gemeny, CO een ay a 


LO ee ee ee 
Grade crossings (railroad, highway) --.-.--...-- 3-8, 3 


| Grades, center line, of earth roads: 





determination in soil survey _- 
Grading: 
of aggregates and effects of— 
bituminous aggregates __-.............. 216-235 
concrete aggregates...................... 
37, 39, 64, 109, 145-180, 238, 239, 269-292 
of soils and effects of... 56, 96, 104-108, 116- 120, 129- 
144, 181-184, 188, 189, 192, 104, 197-202, 208-215 
ee anaes > 
Grading operations, highway-_-............--... 49-5 
61-63, 217, 222-229, 293-302, 308 
Grain size, see Soil grain size. 
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Granular layers, use on subgrade soils_.._- 135, 140, 143 
Gravel: 
ES ES a ee 134 


as soil constituent, gravelly —. a laseahieiale 96, 105, 
107, 108, 117, 119, 123, 124, 127-129, 134-138, 140- 
144, 182, 184, 188, 189, 194, 197- 202, 210, 213, 220 
Gravel concrete, test and survey data_......_-- 11-15, 
109-116, 145-180, 190-193, 195, 196, 237-266, 269-292 
Gravel roads, see Earth and gravel roads. 
Great Falls Toll Road, Virginia_..............-. 6 
Grooving tool, liquid limit test of soils.......... = 
Ground water, water table 


108, 104, 108, 183, 187, O17 


II ERED WR PE aN EERO SS eI 143, 144 
oo ee See Gee etek eR aera 66, 144 
H 

Handling methods, see Material handling. 
Hardness of concrete..-.........-...-- 287, 263, 264, 266 
| ene ae 181, 182, 


ae eee ane 
Heaving of soils, frost action 1, 89, 100- 
105, 116, 120, 127, 128, 137-144, jaa7184 187, 268 

Highway Research Board, meeting of 267, 
Hogentogler, C. A., and collaborators: 
ST ea nee 108, 116, 188, 267 
subgrade soil constants, a_.......-- 89-108, 116-144 
Holland Tunnel, Jersey City- -New York.._____- 8; 
front cover of No. 7 
88 





Holmes, R. S. (collab.), r. to p 
Honeycomb structure of soils. ............. = 
Homeycombing of concrete..................-... 

152, 161-164, 167-180, 242, 254, 0 





Humidity: 
as affecting— 


water requirements of concrete 


of moist room during concrete curing..._..-- 37, 38 
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Hutchinson River Parkway, New York_....---- 
Hydration of cement as affected by curing 
eae DS reea ee Ree > 65, 66 
Hydrogen peroxide, use in soil testing-........_- 198 
Hydrometer analyses of soils_......_._...-.---.- _ 119, 
139 197 202, 208-215, 220 
Hydrostatic uplift of soils... .-_- 122, 127, 128, 30, 140 
I 
Ice crystals, ice segregation, in soils... 101, 103, 104, 116 
see also Heaving. 
Ice removal from pavements. -- al —e 
Impact tests: 
of motor vehicles on roads__...........--- 16, 21-36 
eee latipes asia” ae 
Impregnation of concrete to resist " sulphate 
water, test apecimens.................... 64, 67, 73, 82 
Indexes to Public Roads, notices... _-. acco SIG, 208 
Inertol treatment of concrete_- 67, 68, 73, 82 


Inflation pressures, motor truck and bus tires_. 21- 
23, 26-36 


Intersections, highway_--- lo ..--- 3-8, 48 

lron oxides as soil constituents. 55, 

181, 182, 185, 190, 194, 217 

Ironite as concrete admixture. _ __ . 67, 68, 74, 84 

Italy, toll roads in. ebacacen ant Sey, 
J 

Jackhammers.------ ee ee : sition ~ae 


Jackson, F. H.: 
and W. F. Kellermann, studies of paving 


concrete, & 145-180 
relation between strength of cement and of 

concrete, a-- .---- 290-292 

Joffe, J. 8.,r., r. top ‘=< ---- 181, 188 


Johnston, Cc. M. (collab.) 
graphical solution of hydrometer data, a__ 208-215 
Joint committee on concrete and reinforced con- 
crete, meeting -- 5 Rael 47 
Joints in pavements Saad 24, 35, 36, 190-193, 267 
Jones, H. C., and E. L. Tarwater 
bituminus treatments in South Carolina, 


Gicwnne . inl’ ---2- 217-235 
K 

Kadox.-...-. : " . --- 143 

ERC SS ee ee 121, 127, 129, 134-136, 139 


Kellermann, W. F. (collab.) 


studies of paving concrete, a__.-.-...---.. 145-180 
Kelly, H. H., toll roads, a- petite linge -- 1-10 
Kerosene, use: 

as concrete admixture__- . . 67,68, 84 

on roller w heels : 225 

‘King’s Highway” ; ; 2 
Krynine, D. P_-. é ; 267, 268 
L 
Labor, labor costs : .. 145, 231, 288, 292-302, 308 
Lang, F.C ee .. 103, joo 

Law observance and enfore 70 Aine ROE IE 26 
Leaching of soils : ; 181 


Leaf mold. acabiiecniadhaoa-es 190 
Licenses and permits, “receipts from. 8-20, 86, 236 

Lime, lime carbonate, hydrated lime: 
as soil constituents and admixtures. _.----- 55, 
105, 134, 135, 141, 144, 181, 184, 185, 188, 190, 192, 194 
Limerocks, limerock roads__........--.--- 138-140, 142 
Limestone concrete, limestone gravel concrete__ 37-46, 
5-180, 237-266, 260-289, 202 


Lineal shrinkage of soils... _-_- 119, 
120, 12% -131, 134, 137, 205, 207 
Liquid —_ of soils 124, 
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126-129, 131, 133 144, 192, 194, 07, o 204, 220 | 


OEE ESTEE ee La A 140-142 
Little River Turnpike, Virginia..............--- 
Load-compression curves for soils_- 
see also Compressibility. 
Load-deflection, load-deformation, see Deflec- 
tions— Deformations. 
Load-slip curves in bond tests of reinforced con- 
GE: secewens« - 254-256 
Load-stress relations in reinforced concrete bridge 
| SS ; 237, 257, 259-261 
Loads: 
application methods and apparatus in tests 
concrete (includes breaking loads, moduli 
of rupture)-......--. tapcdecadaare ate 
40, 41, 76-85, 109-111, 150-152, 154- 166, 
168-171, 173, 174, 176-180, ina "196, 241- 
251, 256, 261, 270-280, 280, 291, 303-308; 
front cov er of No. 10 


1 
ee Ue 


_ es eee 
distribution by pavement _ Ree Se “ 90 
on highway bridges, reduction of dead load... 237 
on highways, limitations__-- - 268 | 


tire load (truck and bus) and inflation tables - 23 
tire loads and wheel loads of motor vehicles 


as affecting impact reactions.__-......-..- 21-36 | 


see also headings beginning Load—also Bear- 
ing value—Material handling—Stability. 
Loams.... 54-57, 61, 63, 117, 135, 181-185, 188-190, 192, 194 


yl ee 56, 59, 61, 63, 104, 183, 184 
ong — Deter POMWET. «. < cccscncwessantess 4 
Lord, Dr. E. C., E.: 

eer, of water-gas tar on strength and alkali 
resistance of concrete, a...-.-.----------- 109-116 


| 
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Page 
Low-cost bridges.................. ae ee Se 268 
Low-cost road surfaces......-..----.-- 16, 4 9-63, 216-235 
M 
Macadam pavements: 
bituminous macadam pavements_......-.-. 4-8, | 


16, 17, 102, 118, 216 
see also Penetration method. 
condition as affected by character of subgrade 
soil . 98, 99, 102, 105, 11 
first macadam road in Western hemisphere. - l, 2 
Machinery, see names of kinds of machinery— 
also names of tests and of processes in which 
machinery is used. 
Magnesium as soi] constituent_...........-.-- 105, 217 
Magnesium sulphate, see Sulphate water. | 
Maintenance, highway: 
| RE i 216, 231, 232, 267 | 
funds for, see Revenues. } 
methods and equipment oe e 49, | 
| 


1, 55, 57, 59-63, 217, 218, 225, 231, 232 
Manson, Philip W. (collab. ): 


action of sulphate water on concrete, a_..... 64-85 
Maps, soil, see Subgrade surveys. 
wierbout, Dr. OC: F., fi 8. 0 D235 -6seess ce 181, 184, 188 
Marl: 
and sand-clay bases, bituminous treatment 217-235 
serviceability as base course material ------ - 140, | 
217, 227, 231, 232, 235 | 


Material handling: 
in concrete road construction _.........-...-- 

147, 269, 28 
in highway grading oper: itions 
McCollough, Condé B., and collaborators, r. top. : 2665 
McEverlast treatment of concrete 67, 68, 73, 82 





eS eae eee 130 
Mechanical an: aly ses: 
of aggregates, test results-_-- Bae 39, 
146, 147, 219, 220, 238, 239, 280, 284, 28. 
of soils— 


*‘separates,’’ sizes and names._------- 188 
test results and value . 56, 104, 116, 117,119, 
135, 138-143, 188, 192, 194, 197-202, 





5, 
see also Soil grain size. 
Mechanics, vehicle and highway: 


Highway Research Board research . 26S 

Medicine Lake, South Dakota, experiments... 64-85, 

109-116 

Medusa Waterproofing ----..--- . £1.08, 75, 76, 84 
Meinzer (Meintzer), Oscar Edward (0. E.)-.- 105, 108 | 


Mica as soil constituent and admixture, mica- 


| 
"ens ESS eae 99, 105, 107, 
108, 119 124, 126-129, 134-136, 141-144, 146, 181, 238 
Middleton, H. C. (H. E.), r. to p...-.---- 116, 117, 188 
Mileages, see Federal-aid--Tires—Toll roads. 
Military roads -- : w-. BO} 
Milk-shake machine for soil testing nas 104, 200 
Miller, Dalton G.: | 
and Philip W. Ms inson, action of sulphate 
water on concrete, a- idiot 64-85 
Sf ee ae ee, 
Missouri, oil-treated earth roads in See 


Mix, mixers, mixing, see headings beginning 
Concrete—also M ixed-in- place. 
Mixed-in-place road surfaces_.-...... 16, 61,62, 217-235 
Modulus, moduli, see Fineness—Rupture—Sub- 
grade reaction. 
Moist room curing of concrete and cement---- 37, 
64, 69, 72, 76-85, 290, 291, 303 


Moisture condition: 
of concrete aggregates, surface moisture de- 
| ES a array= 159, 239 
of concrete as affecting test v slues_...- 150, 243, 244 
Moisture content: 


of concrete aggregates.--.........----.-.... 147, 270 
of soils— ; 
critical moisture content -- cannen Lae 


definition and computation........ 92, 137, 206 
hygroscopic moisture, determination.. 198, 199 
miscell: ineous “SS eee ee 5l, 
54, 57-59, 63, 89- 108, 116-144, 181- 194, 197 
207, 217, 220, 221, 226-228, 231, 232, 235, 268 
ERS era ‘92, 125, 126, 137 
see also Absorption- Capill: rity —Drain- 
age—Expansion—F reezing—Liquid 
limit — Moisture equivalent — Plas- 
ticity —Seepage—Shrinkage — W ater— 
Waterlogging. 
see also other headings beginning Moisture— 
also headings beginning Water—also Ab- 
sorption. 
Moisture equivalent (centrifuge, field) of soils. 56, 
119-121, 127-144, 192, 194, 197, 204, 205, 220, 268 
Moisture retaining properties: 


Oe I icweccscadecnew 244 | 
of ~ EASE sp 34, 138, 139, 182- 184, 192 | 
Molds, molding met hods, ‘form work..-..------- ll, 


12, 37, 40, 147-150, 195, 217, 219, 220, 225, 231, 
238-: 2411, 247, 269-271, 303 
Molecular attraction of water as essai 2 


i ee , 108, 123 
Moment coefficients, reinforced concrete -. ..---- 47 
Moments in modulus of rupture calculations for 

COI on ciccuires sane censuedsbencmesena 303, 305, 307 
Mortar-voids ratios for concrete, mortar-voids 

NE cnwecesceecnndecidiawinanonnt 146, 147, 164, 167 | 
Motion-picture films, announcement-.----.----- 16-17 | 


Motor busses: | 
concessionaires, proposed — highway... 8 
impact reactions developed by-.-----.------- 21-36 
see also Motor vehicles ob 





Motor trucks: 
impact reactions developed by_-_.....-__- 23 (fn), 


26 sede * my 
operation in concrete road construction 


84-280 
see also Motor vehicles (general). 
Motor vehicles (general): 
registrations and registration fees_- ee 


see also Accidents—Argentina —Gasoline— 
Motion-picture films—Motorways—Oper- 

ating costs. 
Motorways, toll. 


EN ee ee 
Mountain roads Sree a eee ee 4, 6, 16, 17 
Mucks and peats, fibrous soils...-..._.--__-__- 95, 


99, 105-108, 119-130, 134-137, 144, 190, 192 


RTE, SRG So, 0s CPO. cc eewksceskdecdacnaneae 116 
N 

Naphtha, see Cut-back products. 

National Highway Association...............--- 

PU LININE BMI a ctecih te tac lanedeicidannnclank Svein Saas ireaie 2 


New York Authority, Port of: 
cooperative bridge slab inv — os 237- 
Norling, Sven A., r. to p 
Normann, O. K.: 
breaking machine type, effect on modulus of 
rupture of concrete, a----- 


Oo 


Oil treatment: 
of roads, oiled earth roads.-...-.....-. 6, 49-63, 184 
of subgrade soils_ ---.-- St peseney 10 
! see also Bituminous treatment —Oils. 
Os 

automobile oil, linseed oil, lubricating oil— 
use in protection of concrete against ae 67, 
68, 73, 82, 85, 1 2,115, 116 
road oils. - 


kntenanlneiaatrctupaaetetae 0, 51, 56-63 
Olmstead, L. B. (collab.), r. to Re isuscsecene 116, 117 
Omicron as concrete admixture __ eee 
Operating costs: 
ne ee eT 7, 16 
OF IGIEE GNI m0 oa wknese nenesccnsneee 294, 302 
Organic content: 
of bituminous materials, test results_..._.. 218, 219 
go ek es 106, 107, 129, 130, 
137, 141, 143, 144, 146, 181, 182, 185, 190, 198 
Organization chart, concrete road construction... 288 


Overloads of motor vehicle tires as affecting im- 


pact reactions.........-- ere 
Oxides, sesquioxides, and concretions as soil con- 
stituents..............-.. 55, 181, 182, 185, 190, 194, 217 
P 
Pan American Highway Commission, tour_..._- 17 
Panama, highways in... ......<<<...+<--<00<-« 17 


Paraffin, use in protective treatment of concrete 109, 
112, 115, 116 
Parks (national), roads in.........-_- Seibbboiece "6, 16,17 
Parkways, toll roads-- : Sisditiuckeiaaan 
Patrol (highway), funds for..........-.-.------- 18, 20 
Pavers, see Concrete mixers. 
Paving concrete, studies, a__-...-- 145-180, 269-289, 292 
Peats and mucks, fibrous soils - 5, 
99, 105-108, 119- 130, 134- 137, 144, 190, 192 
ap! EAS a 181) 182, 185, = 
Pedestrians in motor-vehicle accidents 
Pedocals, r., r. to p 
Penetration: 
by tars in protective treatment of concrete. 109-112 
load-penetration, load-deformation data for 
EES a ee 92-94, 105, 120-122 
of bituminous materials_.... 50, 61, 140, 217-219, 235 
results obtained in bituminous treatment of 
roads. 49, 51, 54, 57-61, 63, 221, 225, 226, 228, 231, 235 
see also headings beginning Penetration— 
also Absorption—Permeability—Voids. 
Penetration bituminous macadam surfaces, con- 


Se iin nan ccnickeandderdnenasdmintiineelin 16 
Penetration method (modified) of bituminous 
treatment of sand-clay roads-.-.-.....---.-- 224, 231, 232 


— percolation, water penetration of. 
SOLIS: 
coefficients of permeability __.-.....- 98(fn), 99, 122 
miscellaneous data__._. 98, 99, 101, 105, 122, 128, 129, 
134, 142, 143, 181- 185, 187- 190, 192, 194, 268 
Permits, see Licenses. 
Peru, highways of SRE aa ee 3,17 
Philadelphia and Lancaster Turnpike_.......... 1,2,7 
Phipps-Robsion resolution 
Photomicrographs: 

of cement specimens ee sulphate 

ea ee 

i sarees 106, 108, 117, 119 
Pikes Peak Auto Highway, Colorado. --..-....- 4, 10 
Pipe lines supplying drills. .-..............----. 
Pipette method of mechanical analysis, r., r. 

SR rare a eID ee ee ee ir oie 116, 201 
Pitting, potholing, of bituminous roads. --. 51-53, 55, 57 
Placing of concrete, finishing methods, and effects 

observed 


ll- 

15, 145-180, 237-266, 278, 281, 283, 288, 289, 303 
*Plant-mixed”’ bituminous surfaces, motion 
a ee ae ee soe 

iy. | eae 147, 280-289, 202 
Plasticity, plastic limit, plasticity index eg soils: 
definitions, computation methods, test 

methods Leasetiidtines 121-124, 132-137, 139, 197, 203, 204 


55, 56, 63, 99, 
105, 107, 108, 119-124, 131-144, 181, 182, 184, 185, 
188, 190, 192, 194, 197, 198, 200, 203; 204, 212, 220 
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Porosity of soils, soil pores_- - 
59, 61, 63, 90-92, 99-104, 
183, 185, 187, 189, 190, 268 
see also Capillarity. 
Post road (Central Highway) -- 6 
Potassium as soil constituent s 
Power-shovel operation 
Pressure, pressures: 
air pressure, miscellaneous data 
capillary pressure in soils 


i iain teiad 58, 
123-129, 134, 137-143, 181 


_ 293-295, 298, 302. : 


12, 269, 299, 300 

; 5S 

102-104, 107, 

contact pressures developed by 
tires. __- 

external pressure as affecting soils 

gauge pressure in steam curing of concrete 


122-125, 139 
motor-bus 

. 26, 27, 30, 31 
95, 99 


specimens......._..--.-- .---. 78(fn) 
inflation pressures, motor- truck and. bus 
tires 23, 26-36 
of concrete against form work as atiaated by 
vibration 11-15 
of soil particles on each other 127 
vehicle spring pressure as affecting impact 
reactions 25(fn), 32 
see also Loads— Pressure cells—Shear. 
Pressure cells, soil 11-15 
Priming coats: 
in bituminous treatment of roads 221- 


226, 228-232, 235 


in tar treatment of concrete - _- 109 
Production studies: 

concrete pavement construction___ 269-289, 202, 303 

drilling and blasting - - a : 293-302, 308 


Profiles (road, soil), studies of fl, 


53-58, 63, 90, 104, 105, 181-194, 268 
Proportioning, proportions, of concrete mixes: 
chart for given workability .. 283, 284 


methods and proportions used and effects 
observed... ---- 11-15, 37, ¢ 1 64- 85, 109-116, 
145-180, 195, 196, 2: 9, 267- -285, 289-291 
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proportions by weight, pr na by 
wash test _ sie 270 
Pumice, heaving i 141 
Pyenometer, use, r =i 270 
Q 
Quartz = 37, 141, 146, 237, 238 
Quic ksand_. bicelles eeediiaseinahian 104, 138 
R 
Railroad and highway grade crossings-_-- 3-8, 48 
Rainfall, see Weather conditions. 
Ravelling of bituminous wearing surfaces 51, 
52, 57, 59, 60, 219, 222, 224-229, 232, 235 
Reagel, F. V., and collaborators: 
dimensions of test specimens, effect on 
flexural strength of concrete, a 37-46 
oil-treated earth roads in Missouri, a 49-63 
Reconnaissance surveys, Tr Batak 187 
 - Se ae ___ 18, 20, 86, 87, 236 
Registration fees, registr: itions (motor-vehicle) 18-20 
Relief roads, District of Columbia area, r_- 216 
Repose, angle of, for soils ___- 98, 183 
Reprints of subgrade reports. - 268 
Résal’s formula, critical height of fills 06 
Residue, bituminous: 
requirements, test results, use 50, 


54, 56, 57, 60. 63, 218, 219 
Retread construction of bituminous road sur- 
faces 
Retreatments of bituminous surfaces 
51, 54, 60-63, 218, 2 221, 
Revenues, highway: 
Federal-aid allotments 
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= 49, 
22h, 227, 229, 232 
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motor-vehicle revenues —, Ra 
gasoline tax receipts) _._......--- &, 20, 86, 236 
NN  Soinic5s 6, equi dra tenbiec baud 1-10 
Ribboning of soils_- 188 
Richart, Professor (Univ ersity of Minois) - 146, 283 
Rights of way-----.-- 4-8, 59 


Rim diameters, rim widths, of motor-bus and 
truck tire mountings: 
impact test data_.._....-. 
Robeson, F. A. (collab.): 
graphical solution of hydrometer data, a... 208-215 
Roexw, stone, see names of kinds of stone—also Ag- 
gregates—Cover material—Crushed stone— 
Drilling—Limerocks. 
Rodding of concrete, method and rods for, r_...._ 147, 
149, 270, 271, 290 
Rolling: 


methods, r_... 220, 222, 224-226, 228, 229, a — 
of elastic subgrades, rebound _- 
see also Elasticity. 
Root holes in soils -- 
Rose, A. a r. to p. ; 
Ross, ©. 8. (collab.), r. to Dp 
Rotten stone, properties. _-_. 
Roughness, pavement, as affecting impact reac- 
SCS eee: 
Run-off from oil-treated roads. 
Rupture: 
moduli of, for concrete__ 37-46, 152-171, 173-180, 195- 
196, 241-246, 249-251, 259, 261, 276, 279, 291, 303-308 
see alro Flexural strength. 
of soils_____- : 
Rural roads, funds for. 
20, 86, 87, 236: 
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Samplers and augers, soil 184, 186, 187, 197 
Samples, sampling: 
of concrete 269-272, 288 
of soils _.. 58, 54, 102, 119, 138-144, 184-188, 197-207 
| seealso names of tests—a/so Photomicro- 
graphs. 
San Francisco Mountain Boulevard, Arizona 4 
Sand: 
as admixture in soils 61, 62, 120, 128, 129, 131-135 
as concrete curing agent, use, r 80, 83-85, 270, 271 
as cover material for oil-treated roads 51, 55, 60 
as earth road soil 51, 55, 5Y, 61, 62, 105 
as soil constituent 
characteristics and influence upon soil 
behavior 51, 56, 50, 05-108, 
117-144, IS1-1S84, ISS, INQ, 202, 210, 220 
grain sizes MMi, 
105, 107, 119, 120, 136, 138, 140-143, ISS, 202 
sand content of various soils 105, 


107, 187, 119, 131, 136, 
beach sand 5, OS, 106, 
see also headings beginning Sand 

gregates —Proportioning. 

Sand-cement ratios, sand-gravel ratios in con- 


138-143, DSS, 220 
123, 128, 136, 140 
also Ag- 


| crete proportioning 280), 283, 284 
Sand-clay and topsoil roads 
binders for, bonding 95, 144, 197, 220, 228, 235 
bituminous treatment (sand-clay and marl 
bases) 217-235 
soils of 104, 120, 134, 219, 220 
see also Earth and gravel roads 
Sand-gravel mixtures (cemented), stability v6 
Sand-mica mixtures 120 


Sand mortar cylinders, 


data from concrete-sul- 
phate water tests 


64, 69, 71-73, 76-78, SO-S2, 85 








Sand subbases, crack ratio 268 

Sand subgrades 51, 62, 96-108, 117-142, 144, 220 

Sandstone 62, 185, 238, 208 

Sealing: 

of bituminous mats 52, 43, 56, 57, 228, 229 

of concrete 265 

| of marl and sand-clay bases 217, 219 

Sehlick, W. J., r. top 108 

| Screeding, screeds 37, 148-150 

| Seal coats 109, 115, 116, 218, 222-226, 228, 229, 231 

Sedimentation of soils, grain size cae itions 105 

116, 117, 119, 120, 198-202, 208-215 

Seepage 51, 101, 104, 143, IS1-183, 104 
Segreg: ition of aggreg: ites 

in bituminous mixtures 221, 222, 224, 229 

in concrete_- 13, 15, 171, 172, 264, 279 


Separation test, wash test, of concrete 270-272 
Sesquioxides, see Oxides 


Set, time of: 


as affected by hot cement 267 

test results for cements 34, 146, 238, 290 

Settlement of roads, fills, and foundations 53, 

8Y, 04, 09, 100 

Shale 182, 183, 204-206, 298, 301 

Shannon, C. V. (collab.), r. to p 116, 119 

| Shaving of oil-treated roads, effects 60, 61 

| Shaw, Charles F., r. to p INS 

| Shear: 

| as affecting bond resistance values for con- 

| crete reinforcement 254 

resistance to, by soils 95, 96, 108, 122, 120, 268 


see also Flow. 
see also Stresses. 


Shoulders of bituminous roads 54, 58-60, 63, 231 
Shrinkage: 
of aggregates, shrinkage factors 239 
of concrete ___- 268 
of soils, shrinkage limits, shrinkage ratios 51, 56, 
| 58, 59, 89-92, 100-105, 108, 119-121, 124-144, 1S], 
| 182, 189, 192, 194, 197, 205-207, 217, 218, 220 
Sieves: 
197, 198 


} for soil testing, requirements -- 
} for wash tests of concrete____- 
| see also Hydrometer an: aly ses 
| ...,. analyses. ; 
| Silica, siliceous materials - 
Silts and silty soils: 
as admixtures Si 
miscellaneous data_- 
96, 99, 104, 105, 107, 108, 117-131, 
181-185, 188-190, 192, 194, 202, 210 


270, 272 


Mechanical 
66-68, 83, 145, 182, 217, 237, 238 
ae 134 


40-63, 
134-136, 138-144, 


silt content of various soils 56, 

105, 107, 117, 136, 138-143, 188, 238 

Slag as concrete admixture_- 67, 74, 83 
Slag concrete, test data_-__-_- 145 


152, 154, 156-159, 162, 164, 167, 169- 172, 174, 175, 180 
Slag subbases 


ceaaeuen 268 
Slaglike soils. __- 185 
Slaking of soils, slaking tests 119, 120, 139, 192, 217 
Slater, C. 8. (collab. ),r. top ISS 
Sliding: 

of glass plates oo sage by water film_ 23 


of soils, landslides, lateral flow 89, 90, 93-99, Pe 4 

105, 108, 122, 123, 127-129, 136, 140, 142-144, 192, 193 

Slopes, see Cuts—Fills—Shear. 

Slump of concrete, slump tests: 
recommendation 


2 180 
values and miscellaneous data : . 11-13, 
15, 38, 145, 149, 150, 152-154, 163, 167, 175-180, 

239, 269, 290, 291 
Slumping of soils_____. Is] 
Sodium compounds. - , 105, 109 (fn), 117, i£8 
Soil analyses (mechanical, hydrometer) 56 


104, 116, 117, 119, 131, 134, 135, 188, 192, 


138-143, 
194, 197-202, 208-215, 220 
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Soil constants and tests for determining SY 
108, 116-144, 197-215 

Soil constituents, representative Su 


108, 117-144, 181 
see also names of soil constituents. 
Soil formulas 
basic formulas, 


185, 188-190 


list of 


137 
see also names of properties of soils, 
Soil grain size, soil particles 
accumulation: data, grain size determina- 
tions 117, 119, 120, 136, 200-202, 210-215 
as index of soil properties 103 
105, 107, 117, 110, 133, 142, INS 


effective size 
see also names of soils 
Subgrade groups, 
Soil horizons 
Soil identification chart 
Soil layers 49, 51, AG 
Soil moisture, ipillarity — Moisture content 
Soil mortar, composition in uniform subgrade 
groups 105, 108, 117, 119, 136-144, 220 
Soil pores 


117, 119, 13 ¢ 
also Soil analyses 
ISI (fn), IS4, 185, 100 
117, 120, 121, 134-144 
$57, 100, 105, IS1- 104 
see CC 


size as affecting movement of capillary 

moisture LOL-104, 124, 125, 13 
see also Porosity. 

Soil pressure cells : ‘ 11-15 
Soil profiles, road profiles Al, 
53-58, 63, 90, LO4, 105, IS1-104, 268 
Soil science, terminology 137, IS1-190 
Soil series 55, 181 
Soil suspension after dispersion, dispersed soil 105, 
108, 117, 11%, 142, 197-202, 208-215 
Soil temper iture Is2 
Soil-testing apparatus and equipment 93, 
4, 100, 105, 122, 127, 139, IS4, IS6, 187, 197-215 


Soil tests and test data S3. 





56, SO- LOS, 116-144, IS1-104, 197-215, 220, 268 
Soil types 
description of various soil types, descriptive 
terms (tentative) now in use ISI, ISS-190 
see also names of types of soils 
Soil zones Aa-, IST (fm), IS4, ISS, 192 
Soils 
bibliographies 10S, 116, ISS 
calcareous soils 5A, 190 
characteristics, basic properties 
is affecting 
subgrade performance SU- LOS, 
116-144, IS1-185, 192-194, 220 
success of bituminous treatment of 
roads 49, 
51-59, 62, 63, 217, 220, 225, 229-235 
classification, see Soils (identific ition). 
colors of, colored soils 53, 55, 5A, 50, 144, 
IS1, 182, IS4, 185, 189, 190, 192, 194, 217 
fibrous soils, see Mucks 
glacial soils 55, 106, 140, 182-184 
granular soils 55, 56, IS1, 182, 184, ISS, 189 
see also names of granular soils 
identification and classification 53-56, 62, 80-108, 
116-144, IS1-104, 197-215, 220, 268 
in disturbed v. undisturbed states 104, 
104, IS1, 183, ISU 
in humid regions IST, ISS, ISS 
laminated, layered, platy soils 
53, 54, 119, IST, IS4, 180, 
saline soils 
sticky soils, adhesion of soil particles 5A, 56 
95, 105, 123, 142, IS1, 182, 184, 100, 192, 194, 203 
structure 139, 181-185, ISS (fn), ISO, 190, 192 
structureless (single-grained) soils 55, 56, 
119, 181, 183, 184, ISO 
texture 51, 54-56, 63, IS1-1S4, ISS, 189 
waxy soils 144, 182 
weight (of soils, of soil moisture), r 92, 
96, 97, 102, 117, 121, 122, 124-127, 129, 131, 133, 137, 
183, 198-200, 202-210, 212-214 
see also names of pro erties of soils—also head- 
ings beginning Earth, Soil, Subgrade 
also Cuts—F ills— Flow —Samplers 
Samples. 
Solum Isl 
South American road building. 17 
South Carolina, bituminous treatments in 217-235 
Spading of concrete test specimens 11-15, 
37, 240, 270, 308 
Spalling of reinforced concrete slabs 262 


Span length: 
of bridges . 237 
of concrete beams, effect on modulus of 

rupture : 

Spans in reinforced concrete design, recommen- 

dation 


: 47 
Specific gravity, apparent specific grav ty 
of bituminous materials 50, - 219 
of concrete aggregates 3Y, 146, 238, 239, 270, 284 
of —. of soil grains 92, iz 122, 


124-127, 130, 131, 133, 137, 142, 199-202, 205-215 
of suspending medium (water) and correc- 
tion coefficients in soil tests 


Specific viscosity, 
Specifications, see Concrete pavements 

ways—Oils (road oils). 
Speed and speed limits, motor vehicle 3, 
5, 7, 16, 21, 26-36, 48 


sec Viscosity. 
M otor- 


Stability: 
of bituminous road surfaces 


51-53, 


56, 57, 95, 217-235 
16 


of concrete pavements, r- 











Stability—Continued. Page 
of shoulders (untreated) of oil-treated roads HA, 
58-40, 63 

of soils eee: 

63, 89-108, 116-144, 181-194, 217, 220, 235, 268 


Stage construction of Federal-aid roads rear 
covers of Nos, 1-12 
18, 20, 86, 236; rear 
covers of Nos, 1-12 
Static load tests of soils, data from consistency 


State highways, funds for 


tests _ a4 
Static weight on motor-bus wheel as component in 
impact reaction 24-30, 32, 33, 36 
Steam curing of concrete-sulphate water test 
specimens f4-46, 60, 72, 76-78, SI, 83 
Steel for drills, recommendations 204, 300 
Steel reinforcement of concrete 47, 
237, 238, 251-262, 267, 268 
Steel structures, life 268 
Stokes’s law 117, 200, 201, 208, 210 


Stone, see names of kinds of stone also Aggre- 
gates —Cover material Crushed stone— Drill- 
ing -Limerocks. 
Stop-watch studies: 
of concrete road construction (27E pavers) 270 
271, 280-283, 287-280" 
of « 7 and blasting operations. 204, 205, 208-300 
Strahan, C. N., Doctor Strahan 116, 134 
Strain gage layout in bridge slab tests 25 
Strain in concrete bridge slabs 
Stratification: 
of rock as affecting blasting methods 
206, 208, 209, 301, 502 
IN2-1S4, 1SY 
strength— Compressive 


of soils, stratified soils 
Strength, see Bond 
strength — Elasticity — Flexural strength 
Strength ratio —Tensile strength. 
Strength ratio values 


for concrete aggregates 39, 146, 238 


for concrete-sulphate w: iter test specimens 64, 

66, 68, 76-85 

for paving concrete 161, 162 
Stress-strain relations in concrete bridge slabs 247, 


Stresses 


bond stresses, embedded steel bars in con 


crete ; 252, 254 
in concrete 38, 237, 247, 257, 259-261, 24 §, 305, 307 
in soils during shrinkage HS 


shenring stresses 
in concrete in beam tests 
see also Shear. 
tensile stresses 
in steel at failure of reinforced concrete 
slabs 261 
see also Tens sion 
Sub-bases, see Base courses 
Subgrade groups (uniform, nonuniform), soils in hl, 
54, 56, 57, 62, 63, 89, 104, 105, 107, 108, 117-131, 
136-144, 192, 104, 220 
Subgrade reaction, modulus of 
Subgrade studies, soil studies 53-59, 
63, 89-108, 116-144, IS1-194, 197-215, 217-220, 268 
Subgrade support, see Bearing value Stability 


308, 305 





of soils). 
Subgrade surveys, soil mapping, soil maps 2 MS 
57, 80, WO, 128, 142, 181-104, 267, 268 
Subgrade treatment 1S, 20S 


see also Admixtures Bituminous treatment 
(iranular layers 
Subsoil as factor in drainage, r. to p 108 
Sulphate water, action on concrete 64-85, 100-116 
Sulphur treatment (admixture, impregnation) 
of concrete . 67, 68, 73, 82, 85 
Supervision, see Drilling——-Organization chart. 
Surface treatment, bituminous, see Bituminous 
treatment. 
Surveys, see Condition survey —Reconnaissance 
surveys—-Subgrade surveys--Tuar roads 
Traffic studies. 


Swift Island Bridge tests, North Carolina 16 
Switzerland, toll roads in ; 3 
T 
Taber, Professor Stephen, r., r. to p 103, 

104, 116, 140, 141, 143 
Talbot and Richart 146, 283 


lale, heaving. 141 
fampers,tamping methods 
in blasting operations 
in consolidation of concrete 
15, 37, 148, 237-266, 270, 303, 307 


301, 302 
11 


lank for soil testing i 198 
lannic-acid treatment of gypsum for special 
cement _- : 66 


ir roads, investig: ition 
ir treatment: 
of concrete as protection against alkali 109-116 
of roads -- 216-235 
of soils____ ; 102 
arwater, E. L. (collab.) 
bituminous treatments in South ¢ ‘arolina, 


‘ . 216 


a 217-235 
‘Taxes 

gasoline taxes. - 17, 86, 87, 236 

general taxes and road taxes, relation 268 


highway taxes, tolls 
octroi taxes 


1-10, 17 
‘ 1 
see also Registr: ition fees. 
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Teller, L. We: age 
and G. W. Davis 
mi seul ils and placing methods, effect on 
concrete bridge floor slabs, a 237-266 
vibration, effect on pressure of concrete 
against form work, a 11-15 
Temperature (s): 
air yey various effects lI, 
‘ , 54, 59, 62, 63, 182, 184, 185, 195, 196, 242 
243, ty ‘350, 264, 277 
application temperatures for bituminous ma- 
terials 50, 51, 54, 60, 61, 63, 221, 225 
curing te mper: itures used for concrete speci- 
mens 37, (4, 


65, 67-69, 72-78, 81-85, 105, 242, 243, 247-250, 270 
drying temperatures used 


for concrete cores 152 
in soil tests 108, 208-205 
freezing temperatures for soil moisture 103, 104 
of cement, effect of hot cement 267 


of concrete during tests $7, 105, 106, 264 
of suspending medium, of suspension, in hy- 
drometer analyses of soils, temperature cor- 
rections 198-202, 208—215 
of water as factor in movement of capillary 


moisture 101, 1038 
reaction to, by cements 6b 
testing temperatures for bituminous mate- 

rials 50, 60, 61, 218-220 


see also Freezing 


Weather conditions 
‘Tennessee study 











effect of concrete breaking machine type 303-30 
Tensile strength: 

of cements, test results 39, 146, 238, 201, 202 

of concrete, relation to strength of cement 2 292 
Pension 

capillary tension in soils Ys, 101, 102 

in concrete in flexure tests 38, 


151, 241, 243, 261, 308, 305 
in embedded steel bar in bond tests 252, 254 


surface tension of soil moisture 101, 102 
see also Tensile strength. 
Terracing as preventive of slides in cuts Ys 


lerzaghi tests and test data_ 8%, 92-102, 104, 108, 116, ISS 
Tests and testing apparatus, see names of tests, 
names of materials tested, and names of kinds 
of apparatus. 
Thawing 
is affecting ravelling of bitum inous mats 


of frozen concrete 52, 175, 195, 196, 237, 264-266 

of soils, r.,r. top as 103 {n) , lO4(fn), 116, 140, 141 
Thee, T. C 

production study (27F concrete pavers), a 269 

289, 292 


Thickness, depth: 
of base courses in bituminous treatment ex- 


periments - 217, 218 

of bituminous mats 218, 222-226, 228, 235 
see also Penetration 

of compressed soil layer, formula 100 

of concrete beam, effect on flexural strength. 37-46 

of pavements 105, 140, 190, 216, 220, 264 


see also Tires, motor vehicle (type). 
Thoreen, R. C. (collab.) 
soil constants, testing for determination of. 197-207 
Timber, creosoted 268 
Time, see headings beginning Time-——also Con 
crete mixing periods Curing methods — Sef 
Vibrating time 


Time-compression data for soils 43, 94, 100 
Time losses: 
in concrete mixer operation 287-289 
in highway-grading operations.... 294, 295, 298-300 
Time-pressure relations for concrete. 13-15 
Tires, motor vehicle 
tire mileage as affected by overloading 30, 31 
type, size, load, and condition as affecting 
impact reactions 21-36 
wear, field methods of measuring 267 
Toll roads and bridges 1-10, 17 


Topsoil, see Sand-clay. 

Tractive resistance, tractiveeffort (motor vehicle). 268 
‘Tractors, road 18-20, 49 
Traffic capacity of roads -- 8, 16, 268 
Traffic compaction, traffic kneading, of bitumi- 









nous roads 49, 51, 55, 57-63, 216-235 
Traffic control, traffic restrictions . 3-6, 51, 60, 63, 268 
Traffic lanes 3, 7, 8, 57, 60, 268 
Traffic studies 

miscellaneous data 48, 49, 216, 217, 267, 268 
mutilative and nonmutilative traffic, oil- 

treated roads_-- 49, 51, 55, 57-61, 63 

Traffic volumes 6, 8, 16 


Trailers, motor vehicle 18-20, 217 


Transcontinental highway routes, proposed 6 

Transportation (general) 17, 267, 268 

Transverse strength, see Flexural strength 
Rupture. 






Trap rock as concrete aggregate “ 
239-258, 260-265, 269, 
Trass as concrete admixture 67, 68, 7. 
Trinidad, motion picture - -- 
Trucks, motor, see Motor trucks. 
Truscon W reonaneniins Paste 67, 68, 75, 85 
Turnpikes- ._-- : A 1-10 


Uniformity: 


of concrete. 145, 152, 172, 173, 180, 2690-281, 288, 289 
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Uniformit y—C ontinued. Page 
of soils— 
Faz : - 51, 57, 63, 93 
uniformity coefficients. ___ 117, 119, 136 
see also Grading 
Union Highways Association, plans 6 


University of Illinois, see Richart, Professor. 


University of Minnesota, research, r.top . 64 (fn) 
University of Wisconsin, research, r . 268 
Uruguay, highways of 17 
Vv 
Venezuela, highways of 17 
Vibrating time in concrete slab construction._ 240, 241 
Vibration methods in placing of concrete, effects 11 
15, 237-266 
Vibrators. . 11, 12, 240, 241 
Vibrolithic concrete ; 237-266 
Viscosity 
of bituminous materials ‘ AO, 
56, 60-63, 217-219, 221, 224-226, 220, 231, 232 
of suspending medium (water) of soil parti- 
cles in test, coefficient. 200, 201, 210-212 


Voids 
in aggregates 39, 145-147, 158, 164, 180, 239, 283, 284 
in base courses, penetration of soil into 93, 94, 99, 105 
in cement, assumed value eee 164 
in concre te 
as affecting resistance to freezing 265 
mortar-voids analysis 146, 147, 164 167 
in soils, voids ratios 90-92, 99, 100, 124, 137, 142 
Volume change: 
in concrete . 66, 267 
in soils 57-59, YO-92, 100-105, 124-129, 137 
see also ( ‘ompressibility Elasticity—Expan- 
sion—Shrinkage 
Volume method of concrete proportioning --_- ll, 
146-148, 158, 290, 291 
119, 120, 130, 131, 134, 
135, 137, 205-207 


Volumetric change in soils 


Volumetric shrinkage of soils F . 197, 206, 207 
Ww 
Warping 
of concrete 144, 192, 193, 268 
of forms as affecting concrete pressures 15 
Wash test of concrete - 270-272 
Washington, D. C., area: 
traffic survey . —— 
Water 


movement in soils 181-183, 189, 192, 194 
see also Capillarity—Ground water 
Heaving— Moisture content—Permea- 
bility—Seepage. e 
physical properties at plastic limit of soils... 122 
weight iuieknidwin niacin cdenebaadan camteeia 
see also hee adings beginning Moisture, Water 
also Molecular attraction—Pipe lines— 
Sulphate water. 


Water bath for soil testing 108 
Water-cement ratio method of concrete propor- 
tioning__. 145 


Water-cement ratio ofc oncrete ; 37, 

(4, 67, 76-85, 109, 145, 148, 152-154, 156, 158, 159, 

163, 164, 168, 175-180, 239, 247, 248, 265, 267, 290, 291 

Water content 

of concrete c ee 39. 
145, 158, 159, 239, 269, 272-278, 280, 283, 2 

see also Water-cement ratio. 

Water curing of cement briquets and of concrete. _—_65, 

66, 69, 70, 72, 75-85, 290 

6, 


Waterlogging of soils. __- 

128, 129, 134, 136, 137, 141-144, 192, 194 

Water-measuring devices, concrete mixers, .... 147, 269 
Waterproofing properties: 

of bituminous materials and surfaces ---- 56, 

57, 61, 63, 229 

66 


of special cement 
see also Seal coats. 
Water table, see Ground water. 
Water-tightness of outdoor concrete os 47 
Water vapor curing of concrete____..._._-_-_----- 64, 
65, 67-69, 72, 74-78, 81, 83-85 
Watkins, W. I. (collab.): 
oil-treated earth roads in Missouri, a- 
soil profile and subgrade survey, a-_- .... 181-194 
Weakness, planes of _ 145, 147, 151 
Wear of tires (motor vehicle), field methods for 
measuring - _ . 
Wear tests: 
of coarse aggregates _ - 146 
of concrete. =< 237, 263, 264, 266 
Weather conditions, rainfall, as affecting: 
bituminous road surfaces 49-63, 224-228, 230-235 
concrete 47, 247, 248 
motor-vehicle accidents.....-.-..-------- , 48 
soils, behavior of - ea _....-51, 54, 57-59, 
62, 63, 89, 90, 100, 105, 181, 182, 184, 185, 217, 220 
see also Freezing. 
time losses, concrete road construction._..... 288 
Weathering of soils and rocks, weathered soils_.._ 62, 
181, 184, 185, 295, 301 
Weighing methods and — in wash tests of 
concrete___. : .. 270-272 
Weight computations and v alues: 
determination of weights for concrete batches_ 148 
test results for aggregates 39, 146, 238, 239 
see also Wash test. 


‘ . 49-63 
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Page 

Weight method of concrete proportioning, 
proportions by weight -_-.--- PLE EOE oA . 
37, 146, 147, 269, 272-278, 280 
Wendover Road---...--...----- SRS MSEE 7 
Westergaard, H. M.,r., r. to p_.._---.-----_. 92, 93, 108 
Wetting of soils, heat of_....-...-- PAA TSAO NE 182 
Wickerham, W. R. (collab.), r. to p.......-...-- 266 

Width: 


of concrete beam, effect on flexural strength._ 37-46 
of loaded area, effect on supporting power of 

subgrades__- dieneecia cats iasaseacins 
of roads (toll roads, express high ways) 
of tires, see Rim diameters. 


96-98 
. 3,4,6-8 
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Willis, E. A. (collab.): 
graphical solution of hydrometer data___... 208-215 
subgrade soil constants, a... 89-108, 116-144, 197-207 
Willis, T. F. (collab.): 


dimensions of test specimens, effect on 


flexural strength of concrete, a . 37-46 
Wind resistance studies, r- . - _- 268 
Wintermyer, A. M. (collab.): 

r.top 116, 188 


subgrade soil constants, a_.. 89-108, 116-144, 197-207 
Wisconsin projects, production study of 27E 
concrete pavers s ‘ 269-289, 292 





Page 


Workability of concrete: 
miscellaneous data - . .145, 158, 162, 164, 167, 171, 172, 
180, 239, 265, 269, 272-278, 280, 283, 284 
workability factors_- . 269, 272-278, 280, 283, 284 
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Yield point: 
of soil deformation. -.........-- — . 93, 94, 104 
of steel reinforcement, range in concrete 
bridge slabs : 261 
Yosemite National Park, roads in 16, 17 
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